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to supply insects to aqueous animals is also disclosed, which incorporates an insect attraction means, such as a light source (Fig. 2) or a 
food source (Fig. 3). The light source may be a UV light to stun or kill the insects such that they drop to the water surface, or, a food 
source, such as meat or decaying matter, whereby insects, such as maggots are encouraged to breed. The device may be integrated with a 
naturally occuring environment, or, may be entirely fabricated and, optionally include the provision of means to control the environmental 
conditions* 
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AOUACULTU RE FEEDING DEVICES AND METHODS 
BACKGROUND OF THE INVENTION 

5 

The present invention relates to improved feeding methods and devices for 
aquaculture. 

The present invention provides to an improved method and device for supplying 
10 air, oxygen or other gaseous substance to an aqueous environment, and in particular to 
such a method for also supplying food, nutrient, medicament, or other treatment substance 
to an aqueous environment The method and device are most preferably embodied as a 
biscuit, pellet or the like, to be supplied to an aqueous environment containing fish or the 
like, to provide both a nutrient (food) source for the animals and a gas to aerate or 
IS oxygenate the aqueous environment 

The present invention also provides a device and method to supply fresh insects 
to fish and other aqueous animals, by positioning an insect attracting means substantially 
above or otherwise adjacent to the water surface, below which the fish or other aqueous 
20 animals habitate. 

It will be appreciated from reading the specification that there are a number of 
aspects to this invention, which may be utilised either separately, or in any combination, 
without limiting the scope of the invention. 

25 

DESCRIPTION OF THE PRIOR ART 

At present, various problems are apparent in aquaculture farming systems, 
including the depletion of oxygen in the water supply, and the lack of naturally occurring 
30 food substances. 

For example, in trout farms, or other fish or marine animal farms, the oxygen in 
the water supply tends to become rather depleted. In order to overcome this problem, it 
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is known to attempt to aerate the water by means of simply providing an air or oxygen 
outlet into the water such that oxygen or other gaseous substances are permitted to bubble 
to the surface to hopefully improve the aeration of the water. Obviously, this can be an 
expensive procedure, 

5 

Another known problem with aquaculture fanning systems is the difficulty 
associated with providing food to fish, such as trout, or other marine animals. At present, 
it is known to provide substances similar to chicken feed, to the marine animals, when 
food levels axe lowest, to supplement the diet of the marine animals. The provision of 
1 0 such substances to marine animals is obviously quite expensive and, particularly when not 
suitable for the particular types of marine animals, may have undesirable effects on them. 
For example, it is commonly known that trout grown in aquaculture farms can have a 
very muddy taste, when fed on a processed pellets. 



15 It is also presently known that other aqueous environments such as water treatment 

plants or sewage treatment plants, are required to be treated by means of supplying the 
air, oxygen or other gaseous substances in addition to medicaments, or other treatment 
compositions or chemicals. 

20 Further still, it is known that insects, and the like, are a good and natural food 

source for marine animals. However, such insects are often in short supply, particularly 
in aqueous animal farms, necessitating the introduction of artificial food sources. 

SUMMARY OF THE INVENTION 

25 

The present invention seeks to overcome the disadvantages of the prior art by 
providing methods and devices which provide for improved feeding or treatment of 
aqueous environments. 

30 The present invention also seeks to provide improved feeding methods and devices 

for aquaculture. 



In one broad form, the present invention provides a dissolvable pellet, biscuit or 
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the like, adapted to supply a nutrient, a chemical substance or to otherwise treat an 
aqueous environment, said pellet, biscuit or the like comprising: 

said nutrient, chemical substance, medicament or other primary ingredients); and, 

oxygen, air or other gaseous substance; 
5 wherein, when said dissolvable pellet, biscuit or the like is supplied into said 

aqueous environment and dissolves, both said nutrient, chemical substance, or other 
primary ingredient, and said oxygen, air or other substance, . are released into said aqueous 
environment 

1 0 Preferably, said primary ingredient comprises an aquaculture food source, and said 

gaseous substance comprises oxygen. 

Alternatively, but also preferably said primary ingredient comprises a water 
treatment chemical, such as chlorine. 

15 

In a preferred form, said primary ingredient comprises gelatine or like binding 
ingredient 

Preferably, said aquaculture food source comprises insects, worms or other 
20 aquaculture food source. 

In a preferred embodiment, said pellet, biscuit or the like is supplied with a 
predetermined amount of gaseous substance such that said pellet biscuit or the like sinks 
to a predetermined depth to then dissolve to release said nutrient, chemical substance, 
25 medicament, or other primary ingredient and said oxygen, air or other gaseous substance 
into said aqueous environment 

Preferably, said primary ingredient(s) further comprises colouring, scenting and/or 
flavouring materials. 

30 

In a further broad form, the present invention provides a device to supply insects 
to aqueous animals, comprising an insect attraction means, such as a light source, a food 
source or the like, said insect attraction means being appropriately positioned substantially 



WO 96/08170 PCT/AU95/00610 

-4- 

above or adjacent to an aqueous animal environment or an insect collection area, 
whereby, insects are attracted to said insect attraction means and thereby become available 
for consumption by said aqueous animals, or for collection for subsequent provision to 
said aqueous animals. 

5 

In a preferred form, said device further comprises means, such that said insect 
attraction means is positioned substantially above said aqueous animal environment 

Also preferably, said device further comprises a net or other walled structure 
10 adapted to prevent the egress of said insects therefrom. 

Preferably, the environmental conditions, such as temperature, humidity, etc., are 
controlled within said net, walled structure or the like. 

15 Also preferably, said device is embodied at least partially from a naturally 

occurring environment, such as a dam, pond or the like, or, entirely from a man-made 
structure. 

Preferably, said device is embodied at least partially from a naturally occurring 
20 environment, such as a dam or pond, and is provided with optionally removable wall - 
like members such that at least a partially controlled ecosystem is provided therein. 

Also preferably, the device is embodied as a substantially entirely man-made 
structure, suitably adapted to be positioned anywhere within the world, and having 
25 appropriately controlled environmental conditions therein appropriate for breeding 
aquaculture and/or insects. 

Preferably, the device is embodied having appropriate refrigeration, humidity and 
other environment controlling device to separately control the environments wherein the 
30 aquaculture and/or insects are housed, and, wherein the products of one system may be 
utilised in the other, for example, the spent water from the aquaculture environment may 
be utilised for the insect breeding environment. 
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In a preferred form, said insect attraction means is embodied as a U-V or similar 
light source adapted to attract and then stun or kill insects such as moths, mosquitos, etc., 
particularly nocturaally such that they fall to the surface of said aqueous environment 

5 Preferably said light source is powered by a battery means, which is charged 

during daylight hours by a solar powered collection means. 

. Also preferably, said light source is controlled by a timing mechanism and/or a 
light sensitive meter. 

10 

In an alternatively preferred embodiment, said insect attraction means is embodied 
as a food source such as meat, decaying matter, etc., adapted to attract insects, 
particularly flies and maggots, such that they live/breed on or proximal to the surface of 
said aqueous environment, and become available for consumption by said aqueous 
15 animals. 

BRIEF DESCRI PTION OF THE DRAWINGS 

The present invention will become more fully understood from the following 
20 detailed description of preferred but non-limiting embodiments thereof, described in 
connection with the accompanying drawings, wherein: 

Fig. 1 illustrates an aerated biscuit, pellet or like substance in accordance with an 
embodiment of the present invention; 

Fig. 2 illustrates an insect collection device in accordance with another aspect of 
25 the present invention; 

Fig. 3 illustrates an alternative embodiment of an insect collection device of the 
present invention; 

Fig. 4 illustrates a preferred embodiment of an environmentally controlled 
aquaculture environment, incorporating the features of the invention; 
30 Fig. 5 illustrates an alternative embodiment of an aquaculture environment; and 

Fig. 6 details the components for environmental control of the device of the 
present invention. 
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DETAILED DESCRIPTION OF PR EFERRED EMBODIMENTS 

As shown in Fig. 1, an aerated biscuit, pellet or the like substance, generally 
designated by the numeral 1, comprises a base material 2, formed into any shape or size 
5 and of any hardness, aerated with air, oxygen or other gaseous substance, such that a 
plurality of bubbles or the like 3, are created or "foamed" therein. The biscuit, pellet or 
like substance may be of any colour, thickness, and may be adapted to either sink or 
float, and be scented or flavoured, if required. An advantage of the biscuit sinking is that 
good aeration takes place throughout the depth of the aqueous environment 

10 

In addition to being foamed to contain gas or bubbles 3 therein, it could have any 
additive, minerals, medicine, or the like formed therein. Most preferably, the biscuit, 
pellet or like substance is formed of a gelatine type material which is dissolvable in water, 
is edible, and is easily foamed with air, oxygen or other gaseous material. Typically, 
1 5 gelatine contains 1 500kJ energy, 88g protein, no fat, 250mg sodium and 50mg potassium 
per lOOg of gelatine. As such, gelatine is a nutritious and inexpensive product to use. 
It is also substantially non-perishable when stored properly and substantially dissolvable 
in water. 

20 In use, once the biscuit is formed, it is adapted to be thrown into a marine 

environment to boost oxygen or air levels in the water, or boost the levels of other 
gaseous substances in the water, and also is able to be used as a feeding supplement, or 
as a treatment substance to supply a particular substance to the water or other fluid 
environment 

25 

For example, when used as food material, the biscuit can be made from any edible 
material, and may also contain a preserved feed inside. As the biscuit dissolves in the 
water, and is eaten, oxygen or other gases, and feed are released into the water. It will 
be appreciated that such a biscuit may be produced and sealed in a package. It is able 
30 to be easily stored and used whenever it is required by simply placing it in water. 

It will be appreciated by persons skilled in the art that quantity of naturally 
occurring food supply is seasonally dependent As such, it is anticipated that insects, 
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wonns, or other marine food sources, which are more plentiful in summer, could be 
caught, captured in such a biscuit or pellet material, and then utilised during winter or 
leaner months. These insects, worms or the like, could either be preserved in a live or 
dead state. That is, whilst they are alive, the insects, worms or the like, may be supplied 
5 into the aerated biscuit, pellets or the like, to continues living therein until they are to be 
used as feed, or, they may be entombed therein in a live state but may subsequently die 
after a predetermined time. 

Whilst any type of food supplement could be utilised, it would be appreciated by 
10 persons skilled in the art that the use of insects, worms, or other naturally occurring food 
substances are more preferably used with the biscuit, pellet or like substance of the 
present invention. This would avoid, for example, chicken food pellets being utilised 
which tend to give trout and other marine animals a muddy taste, or at least a taste 
different to that when fed with naturally occurring food substances. 

15 

It will be appreciated by persons skilled in the art that a variation of the invention 
will be applicable to water treatment plants or sewage treatment plants. For example, a 
pellet, foamed with air, oxygen or other gas may be utilised to aerate water or sewage. 
Additionally, chemicals or the like may be supplied, e.g. chlorine, fluoride, etc., to treat 
20 the water or sewage. The invention is also useful to remove large concentrations of 
minerals or other materials. For example, iron is soluble in water where there is little or 
no oxygen. Aeration oxidises the iron, forming solid particles that can then settle out of 
solution - thus improving the water quality. 

25 The inventor has also developed a useful insect collecting devices which may be 

utilised either separately or in combination with the biscuit, pellet or like substance of the 
present invention. Such devices are shown in Fig. 2 and Fig. 3. 

The device of Fig. 2, generally designated by the numeral 10, comprises a pair of 
30 insect attracting light sources 11 having a plurality of electrified wires or the like 12 
intended to stun insects. The light devices are supplied on a beam 13 electrically 
connected to solar panels 14, appropriate circuitry 15, such as timers, inverters, etc., and 
batteries 16. The entire support device is supplied on a pontoon 17 over a marine 
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environment 18, In use, the device may be floated in a pontoon, or may be land or 
otherwise mounted, and the solar panels 1 4 are adapted to charge the batteries 1 6 during 
daylight hours. At night, appropriate circuitry turns on the lights 1 1 to attract insects. 
The low voltage wires 12 stun the insects and they fall into the water such that the fish 
5 or other marine animals may feed on natural food at no recurring cost to the aquaculture 
fanner. 

It will be appreciated that it is more preferable that a suitable low voltage is used 
to 'stun' rather than 'kill' insects, such that the insects do not become burnt or the like, 
10 losing nutritional value when intended to be used as marine food. Suitable voltages will 
become understood to persons skilled in the art - noting that different voltages may be 
suitable to selectively stun different species of insects. 

It will be appreciated that this device may be simply provided over the marine 
15 environment such that the insects are stunned and automatically fall into the water, or, 
such an insect collecting device may be supplied in the remote location with collecting 
trays thereunder in place of the pontoon, such that the insects may be collected and then 
supplied into the biscuit, pellets, or like food substance hereinbefore described. 

20 Such an insect collecting device may be utilised in a specialised insect breeding 

enclosure. For example, a pool of dirty, mosquito-breeding water may be provided 
therein to breed mosquitos ready for 'zapping*. 

The device of Fig. 3, generally designated by the numeral 20 comprises a food 
25 source 21, such as meat or decaying matter, which is hung from the apex of a floating 
structure 22. The structure 22 may be covered with a net 23, shade cloth or like material, 
to prevent flies, maggots and other insects escaping therefrom. Maggots and flies breed 
inside and provide food for the fish 24 below. 

30 In Fig. 4 is shown an outdoor enclosure built about or above a pond or dam for 

breeding trout or other aquaculture. The environment 30 comprises a screen or enclosure 
37 which may for example be constructed of mesh material, glass or plastics material, or 
any other suitable product. The selection of the material will depend upon the external 
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environmental conditions and the insulative properties, etc., required for optimal 
environmental conditions within the housing 30. The breeding water 38 is provided in 
a lower portion of the environment 30, wherein the trout or other fish or aquaculture 
breed. Raw meat or other decaying product 35 is appropriately, positioned within the 
5 enclosure for the breeding of maggots or flies, etc. 

The stunning devices 36 are then provided and operated as required to stun or kill 
the insects. Other insects such as mosquitos 31, dragonflies 32, frogs 33, and ants 34 
may also be supplied within the environment as required. 

10 

In Fig. 5 is shown a plan view of a "factory" environment 42 comprises the 
plurality of water raceways 41 provided with the fish stock. Once again, mosquitos 33, 
flies 34, dragonflies 35, and worms 36 and/or any other types of insects as required, may 
be provided. 

Fig. 6 illustrates the components for environmental control of the factory or other 
enclosure. Cold water 51 can be provided with the fish stock, which is interconnected 
with the insect breeding environment 53 via refrigeration machinery 52 and the heat 
transfer pipes 54, for the transfer of spent heat from the water to be released into the 
20 insect breedinjg environment 

It will be appreciated by persons skilled in the art that numerous variations and 
modifications can be made to this invention. Numerous other optional features may also 
be incorporated with the invention as herein described. 

25 

For example, when the device is embodied such as in the device of Fig. 2, i.e. 
outdoors and without a net or other covering, in order to assist the prevention of birds 
praying on the fish, suitable electronic and/or scarecrow devices may be provided. In 
order to assist in the aeration of the water, conventional pedal type devices or other types 
30 of aeration system may also be provided. To assist the provision of insects into or onto 
the surface of the water, suitable devices, such as dunking mechanisms may be provided. 



In certain situations, when the aquaculture system is to be provided in a suitable 
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environment, the natural insect population may be utilised and attracted towards the 
aquaculture breeding environment For instance, entry points to permit the entry but 
prevent the egress of flies and other insects into the system may be provided. Various 
other types of fans, etc. can be utilised to assist the ingress of flies and other insects into 

5 the system. Fans, etc., could also be utilised to assist the movement of flies to the water 
surface position such that the fish can then have access to same. This may for example 
be embodied by creating a airflow effect, whereby the exit portions are around the lower 
perimeter of the housing such that as the insects attempt to exit the system, they are 
drawn into the water. Obviously, depending upon the environmental conditions desired 

10 within the environment, the factory walls or nets may be chosen to have suitable 
insulative and solar entry properties, such that the growth rate of the aquaculture, together 
with the breeding rate of the flies, etc., is optimised. 

It will be appreciated that the various embodiments of the invention have 
15 significant advantages in the aquaculture industry, including that the devices are 
inexpensive to manufacture and virtually free to run. Providing free natural food will 
increase profit margins, and give the stock it natural flavour. 

It will be appreciated that other variations and modifications will become apparent 
20 to persons skilled in the art from a reading of the specification. All such variations and 
modifications should be considered to fall within the spirit and the scope of the invention 
as hereinbefore described. 
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THE CLAIMS 

1. A dissolvable pellet, biscuit or the like, adapted to supply a nutrient, a chemical 
substance or to otherwise treat an aqueous environment, said pellet, biscuit or the like 
comprising: 

5 said nutrient, chemical substance, medicament or other primary ingredient(s); and, 

oxygen, air or other gaseous substance; 

wherein, when said dissolvable pellet, biscuit or the like is supplied into said 
aqueous environment and dissolves, both said nutrient, chemical substance, or other 
primary ingredient, and said oxygen, air or other substance, are released into said aqueous 
10 environment 

2. A dissolvable pellet, biscuit or the like as claimed in claim 1, wherein said 
primary ingredient comprises an aquaculture food source, and said gaseous substance 
comprises oxygen. 

15 

3. A dissolvable pellet, biscuit or the like as claimed in claim 1, wherein said 
primary ingredient comprises a water treatment chemical, such as chlorine. 

4. A dissolvable pellet, biscuit or the like as claimed in any one of claims 1 to 3, 
20 wherein said primary ingredient comprises gelatine or like binding ingredient 

5. A dissolvable pellet, biscuit or the like as claimed in claim 2, wherein said 
aquaculture food source comprises insects, worms or other aquaculture food source. 

25 6. A dissolvable pellet, biscuit or the like as claimed in any one of claims 1 to 5, 
wherein said pellet, biscuit or the like is supplied with a predetermined amount of gaseous 
substance such that said pellet biscuit or the like sinks to a predetermined depth to then 
dissolve to release said nutrient, chemical substance, medicament, or other primary 
ingredient and said oxygen, air or other gaseous substance into said aqueous environment 

30 

7. A dissolvable pellet, biscuit or the like as claimed in any one of claims 1 to 6, 
wherein said primary ingredient(s) further comprises colouring, scenting and/or flavouring 
materials. 
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8. A device to supply insects to aqueous animals, comprising an insect attraction 
means, such as a light source, a food source or the like, said insect attraction means being 
appropriately positioned substantially above or adjacent to an aqueous animal environment 

5 or an insect collection area, whereby, insects are attracted to said insect attraction means 
and thereby become available for consumption by said aqueous animals, or for collection 
for subsequent provision to said aqueous animals. 

9. A device as claimed in claim 8 wherein said device farther comprises means, such 
10 that said insect attraction means is positioned substantially above said aqueous animal 

environment 

10. A device as claimed in claims 8 and 9, wherein said device further comprises a 
net, a walled structure or the like adapted to prevent the egress of said insects therefrom. 

15 

11. A device as claimed in any one of claims 8 to 10, wherein the environmental 
conditions, such as temperature, humidity, etc., are controlled within said net, walled 
structure or the like, 

20 12. A device as claimed in any one of claims 8 to 11, wherein said device is 
embodied at least partially from a naturally occurring environment, such as a dam, pond 
or the like, or, entirely from a man-made structure. 

13. A device as claimed in any one of claims 8 to 12, wherein said device is 
25 embodied at least partially from a naturally occurring environment, such as a dam or 

pond, and is provided with optionally removable wall - like members such that at least 
a partially controlled ecosystem is provided therein. 

14. A device as claimed in any one of claims 8 to 12, wherein the device is embodied 
30 as a substantially entirely man-made structure, suitably adapted to be positioned anywhere 

within the world, and having appropriately controlled environmental conditions therein 
appropriate for breeding aquaculture and/or insects. 
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15. A device as claimed in any one of claims 8 to 14, wherein the device is embodied 
having appropriate refrigeration, humidity and other environment controlling device to 
separately control the environments wherein the aquaculture and/or insects are housed, 
and, wherein the products of one system may be utilised in the other, for example, the 

5 spent water from the aquaculture environment may be utilised for the insect breeding 
environment 

16. A device as claimed in any one of claims 8 to 15, wherein said insect attraction 
means is embodied as a U-V or similar light source adapted to attract and then stun or 

10 kill insects such as moths, mosquitos, etc., particularly nocturnally such that they fall to 
the surface of said aqueous environment. 

1 7. A device as claimed in claim 1 6, wherein said light source is powered by a battery 
means, which is charged during daylight hours by a solar powered collection means. 

15 

18. A device as claimed in claim 17, wherein operation of said light source is 
controlled by a timing mechanism and/or a light sensitive meter. 

19. A device as claimed in any one of claims 8 to 18, wherein said insect attraction 
20 means is embodied as a food source such as meat, decaying matter, etc., adapted to attract 

insects, particularly flies and maggots, such that they live/breed on or proximal to the 
surface of said aqueous environment, and become available for consumption by said 
aqueous animals. 

25 20. A dissolvable pellet, biscuit or the like, including a method of making/using same, 
substantially as herein described with reference to the accompanying drawings. 

21. A device to supply insects to aqueous animals, comprising an insect attraction 
means, such as a light source, a food source or the like, substantially as herein described. 

30 
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This International Search Report has not been established in respect of certain claims under Article 17(2X&) for the following 
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1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q OaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to 
such an extent that no meaningful international search can be carried out, specifically: 



3. £j ClaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 
6.4(a) 

Box U Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
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As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
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As only some of the required additional search fees were timely paid by the applicant, this international search 
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The international application does not comply with the requirements of unity of invention because it does not relate to one 
invention or to a group of inventions so linked as to form a single general inventive concept. In coming to this conclusion 
the International Searching Authority has found that there are two inventions: 

1 Claims 1-7 directed to a dissolvable pellet, biscuit or the like, adapted to supply a nutrient, a chemical substance 
or a gaseous substance for an aqueous environment. It is considered that the dissolvable pellet which releases 
nutrient, chemical substance or gaseous substance into the aqueous environment comprises a first "special 
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2 Claims 8-19 directed to an insect catching device to supply insects to aqueous animals. It includes an insect 
attraction means positioned above or adjacent to an aqueous animal environment. It is considered that this feature 
constitutes a second separate "special technical feature". 

Since the above-mentioned gtoups of claims do not share either of the technical features identified, a "technical 
relationship** between die inventions, as defined in PCT Rule 13.2, does not exist. Accordingly, the international 
application does not relate to one invention or to a single inventive concept. 
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